Amylin mobilizes [Ca2+]i and stimulates the release of pancreatic digestive enzymes from rat acinar AR42J cells: evidence for an exclusive receptor system of amylin.
Amylin dose-dependently stimulated the secretion of amylase and cholesterol esterase from rat pancreatic acinar AR42J cells. The biochemical basis of this action was investigated using fura-2-loaded AR42J cells. Amylin increased intracellular free calcium. [Ca2+]i, in a dose-dependent manner. The Ca2+ signal persisted even in Ca(2+)-free medium, suggesting mobilization from intracellular stores rather than influx. Consistently, thapsigargin abolished amylin-induced responses, suggesting that Ca2+ is released from an inositol 1,4,5-triphosphate (IP3)-sensitive pool. This was confirmed by the finding that amylin elevated IP3 levels. AR42J cells pretreated with amylin did not respond to amylin, suggesting that the receptors mediating this response undergo homologous desensitization. However, pretreatment with related peptides, calcitonin gene-related peptide (CGRP) and salmon calcitonin, did not diminish [Ca2+]i mobilization by amylin. CGRP and calcitonin also failed to mobilize [Ca2+]i even at 10 microM. These results suggests that the stimulatory effects of amylin on pancreatic digestive enzyme secretion from AR42J cells are mediated by a G-protein-linked membrane receptor coupled to IP3-dependent calcium pools.